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Abstract: Aquatic macrophytes play a very important role in the shallow lake ecosystem. In this work we investigated the spatial distribution
of retrieval light compensation depth of three submerged macrophytes including Vallisneria natans, Ceratophyllum demersum, Myriophyllum
spicatum commonly found in Taihu Lake, which was based on the relationship between photosynthetic rate of submerged macrophytes and
light intensities. Inversion effects were obtained by comparing the distributing results with literature data. Furthermore, we discussed the im—
pact of inorganic suspended particulate matter, organic suspended particulate matter, and chlorophyll a on light compensation depth of sub—
merged plants by means of multivariate regression analysis and variance analysis. The results showed that the light compensation depth of
three species of submerged macrophytes gradually decreased from the east epigeal zone, to the central zone, estuary and the southwest zone of
Taihu Lake. In some particular regions, the light compensation depth of three submerged macrophytes was in the order: V. natans>C. demer—
sum>M. spicatum. It was discovered that significant regression relationship between light compensation depth of submerged plants and eco—
logical factors including organic suspended particulate matter, inorganic suspended particulate matter, and chlorophyll a. Organic suspended
particulate matter, and chlorophyll a had a significant negative effect on light compensation depth of submerged macrophytes, but inorganic
suspended particulate matter having a weak positive effect. The effects of three factors on light compensation depth of submerged macrophytes
followed an order of organic suspended particulate matter>chlorophyll a>inorganic suspended particulate matter. Hence, this research provid—
ed some meaning results, which should be a potential reference for restoration and rehabilitation of submerged macrophytes in Taihu Lake.
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Figure 1 Sampling locations in Taihu Lake
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Table 1 Fitted equation about relation between photosynthetic rate of submerged macrophytes and

light intensities (//pmol *m2+s™!, F/pumol +g™+h™)

UL/KAEY) Submerged macrophyte

)G #2 Fitted equation

I K31 Bl The range of Value I

TE(V. natans)
IEEE (M. spicatum)
4 EE(C. demersum)

F=-1x10""I*+3x10P-0.000 3/+0.092 7/-0.847
F=-3x10""I'+9x10*-0.000 1/°+0.067 8/-1.780
F=2x10""P*-3x10°P-2x10~I*+0.051 1/-1.234

0=</=<1 200
0=</=<1 200
0=</=<1 200
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Figure 2 Isopleths map of light compensation depth of three

submerged macrophyte(cm)
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Figure 3 Isopleths map of organic suspended particulate

matter(mg-L1)
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Figure 4 Isopleths map of inorganic suspended particulate

matter(mg-L™)
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Figure 5 Isopleths map of chlorophyll a( pg+L™)
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Table 2 Multivariate regression analysis about the relation between light compensation depth of submerged plants and three influential factors

UL/KAE Y Submerged macrophyte A5 Fitted equation Multiple R F F(3,62)
EE(V. natans) H=-12.2108S5+0.081S5-2.37Chl.a+259.09 0.80 35.57 2.75
INEH (M. spicatum ) H=-8.64085+0.05ISS-1.68Chl.a+183.47 0.80 35.58
4 E(C. demersum) H=-9.17085+0.06ISS-1.78Chl.a+194.67 0.80 35.57
R 3 3 MITTKEWAAME R E RN E F 75 2 =K
Table 3 Variance analysis about light compensation depth of three species of submerged plants
TE(V. natans) IR HE (M. spicatum) &P (C. demersum)

LLLE e Fi By 2 TR Fi SRR f F(1,62)
0SS 24 471.52 8.66 12 269.71 8.66 13 815.17 8.66 4
ISS 43.90 0.02 21.98 0.01 24.81 0.01
Chl.a 18 414.74 6.51 9 234.00 6.51 10 396.61 6.51
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